Purpose To show the variable expressivity of ocular associations of foveal hypoplasia in three affected members of a family. Methods Three symptomatic members of a family underwent a detailed ophthalmic evaluation including best-corrected distance and near-vision measurement, colour vision assessment, fundus evaluation and fluorescein angiography, horizontal corneal diameter measurement, total axial length measurement, and full-field electroretinogram. Optical coherence tomography was performed in two of the three cases. Pedigree charting was also carried out. Results Foveal hypoplasia was shown in all three cases. Pedigree charting showed an autosomal recessive (AR) inheritance pattern of foveal hypoplasia in our series. Microphthalmos and chorioretinal coloboma were found to be variably associated with foveal hypoplasia in this series. Conclusions This interesting case series shows that variable expressivity could be found in AR inheritance patterns of foveal hypoplasia.
Introduction
Foveal hypoplasia has been described in isolation as well as in association with other anatomical eye disorders such as aniridia, albinism, microphthalmos, presenile cataracts, peripheral retinal rosettes, and achromatopsia. [1] [2] [3] [4] [5] It is also described as part of Gillespie's syndrome, Aland disease, Hermansky-Pudlak syndrome, and Wolf-Hirschhorn syndrome. This report shows the variable expressivity of ocular associations of foveal hypoplasia in affected members of the same family.
Case 1
A 40-year-old man presented for evaluation of poor vision in both eyes. He gave a history of inward deviation of eyes since childhood. He was born to consanguineous parents and gave a positive family history for nystagmus and poor vision ( Figure 1 ). He was born at term and was otherwise systemically healthy, with no signs of cutaneous albinism. On evaluation, he had high hypermetropia of þ 11.0 DSph and þ 10.0 DSph in the right and left eyes, respectively. The best corrected visual acuity (BCVA) for distance and near was 6/60 and N10, respectively, in both eyes. Colour vision assessed by Hardy-RandRittler charts was normal. He had an alternating esotropia of 80 Prism Dioptre (PD) with horizontal pendular nystagmus. The horizontal corneal diameter was 11 mm in both eyes and the anterior segment evaluation was unremarkable. His fundus evaluation showed a poorly defined foveal zone in both eyes and a large typical inferior chorioretinal coloboma in the right eye ( Figure 2 ). The total axial length (TAL) was 18.75 and 18.52 mm in the right and left eyes, respectively. The fundus fluorescein angiogram (FFA) (Topcon TRC 50EX, Tokyo, Japan) showed the absence of foveal avascular zone (FAZ) in both eyes (Figure 3) . A full-field electroretinogram (ERG) (Metrovision, Pérenchies, France) showed normal responses in the left eye and reduced amplitude responses in the right eye. The subnormal ERG amplitude obtained from the right eye was attributed to the presence of uveal coloboma in that eye. A diagnosis of foveal hypoplasia with associated microphthalmos and right retinochoroidal coloboma was made.
Case 2
The 9-year-old daughter of case 1, with similar symptoms, was found to be a high hypermetrope, accepting a correction of þ 8.5 DSph/À2.00 DCyl Â 160 1 and þ 7.50 DSph/À1.25 DCyl Â 20 1 in the right and left eyes, respectively. The BCVA for distance and near was 6/30 and N8, respectively, in both eyes. She had an alternating esotropia of 60 PD with pendular nystagmus. Colour vision was normal. The horizontal corneal diameter was 11 mm in both eyes. The TAL was 19.49 and 19.53 mm in the right and left eyes, respectively. The fundus was unremarkable except for absent foveal reflexes in both eyes (Figure 2) . FFA confirmed the absence of FAZ (Figure 3 ). Optical coherence tomography (OCT) (Ophthalmic Technologies Inc., Ontario, Canada) showed the absence of foveal pits in both eyes, and the ERG was normal. A diagnosis of foveal hypoplasia with associated microphthalmos was made.
Case 3
The 6-year-old younger daughter of case 1 also had similar complaints. She accepted a correction of þ 7.0 DSph/À2.75 DCyl Â 10 1 and þ 6.5 DSph/À2.0 DCyl Â 180 1 in the right and left eyes, respectively. Her BCVA for distance and near was 6/30 and N8, respectively, in both eyes. She had an alternating esotropia of 60 PD, bilateral grade 3 inferior oblique over action, and pendular nystagmus. Her colour vision was normal and the horizontal corneal diameter was 11 mm in both eyes. The TAL was 20.70 and 20.54 mm in the right and left eyes, respectively. The fundus was unremarkable except for an absent foveal reflex (Figure 2) . The FFA confirmed the absence of FAZ (Figure 3) , whereas the OCT showed absence of a foveal pit and the ERG was normal. A diagnosis of isolated foveal hypoplasia was made.
Discussion
Foveal hypoplasia is used clinically to describe maculae where the foveal pit is poorly demarcated, with absence of the FAZ implying the lack of centrally specialized structures needed for good visual acuity. OCT in foveal hypoplasia shows the lack of a foveal pit, which is replaced by the central lengthening of the cone's outer segments and widening of the outer nuclear layer in some cases. 6 Fovea plana is a term recently suggested to denote only the anatomic lack of a foveal pit 6 with no functional implications.
Isolated foveal hypoplasia is suggested to have autosomal recessive (AR) inheritance 4 and is the only common feature in all three cases. Foveal hypoplasia with or without ocular associations has also been described. [7] [8] [9] Microphthalmos by definition is an eye that has an axial length that is 2 SDs smaller than what is normally expected at that age. This equates to 19.2 mm at 1 year and 20.9 mm at adulthood. 10, 11 In this series, microphthalmos without the accompanying microcornea was present in two cases. 10, 12 The pedigree chart (Figure 1) shows AR inheritance. The highlight of this series is the variable expressivity of ocular associations in foveal hypoplasia in AR inheritance pattern in the same family, which has not been reported earlier. This suggests that AR foveal hypoplasia may express as an isolated entity or be associated with varied developmental ocular abnormalities. Although uveal coloboma is a known association in microphthalmos, 13 this is the first report of chorioretinal coloboma as an association of foveal hypoplasia.
Foveal hypoplasia, microphthalmos, and retinochoroidal coloboma occur because of defects in embryogenesis at various stages of development of the fetus 14 owing to defective gene expression. This is an interesting case series of an AR family with foveal hypoplasia. 
